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What is an HFO?




What is an HFO?

d D Weaker double bond

| J in HFOs allows for

short atmospheric life
while maintaining

stability in systems

HFC HFO
Hydro fluorocarbon Hydro fluoro olefin
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Evolution of Refrigerant Technology

TODAY &
1800s-1920s 1930s 1950s 1990s TOMORROW
Industrial Chemicals CFCs HCFCs HFCs Industrial N 4 HFOs and
(Methyl Chloride, (R-12) (R-22) (R-134a) Chemicals HFO Blends
Ammonia, CO,, etc.) Chlorine Less Chlorine No Chlorine (CO,, Hydrocarbons, (R-1234yf, et al)
Single Bond Single Bond Single Bond Ammonia) No Chlorine
k Double Bond
High ODP Lower ODP No ODP No ODP &(whiy
Highest GWP High GWP High GWP Very Low GWP :
Chemours brand of next generation refrigerants is ‘ Opteon"'
[c]
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How does HFO technology help achieve climate goals?




The HFO Advantage — CO, Equivalent Basis
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Opteon™ YF

s 1,000X

lower GWP
than legacy base
refrigerant
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Mobile Air Conditioning
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Opteon™ XP40
has 3x lower GWP

than legacy base
refrigerant

Commercial Refrigeration

Source: UN IPCC Fifth Assessment Report and Company estimates
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The Optimal Balance of Properties

Safety &
Eﬂicienc? + Sustainabilihf }. zerﬂ ODP

Capacity #» Low GWP
# No or low

flammability

Performance

Performance AR Total Cost of
Technology Ownership

Capital Costs +
Operation Costs

Commercially
Available

Total Cost of
Commercial Ownership

Availability

10

PUBLIC



Full Portfolio of Commercial Solutions

‘ Opteon ‘ Opteon

XP Series Refrigerants XL Series Refrigerants
v" Low GWP, Non-flammable v Very Low GWP (Class 2L Mildly Flammable)
v For both New Equipment & Retrofit of v’ Design compatible with new Equipment

Existing Equipment
v Higher charge sizes permitted compared

v’ Excellent capacity and energy match to with other flammable refrigerants
HFCs
v Exceeds anticipated requirements of future
regulations
‘ Chemours’ 1
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How do we know HFO technology will work?




‘ Opteon YF

Automotive Refrigerant
HFO-1234yf

HFO Adoption in Mobile Air Conditioning

Millions of Cars Using HFO-1234yf Globally*

9 24

*Estimated by Chemours

Conversion of 50 million cars to Opteon™ YF represents a reduction in carbon emissions
by the equivalent of more than 4 billion gallons (15.1 billion liters) of fuel
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‘ Opteon YF

Stationary Refrigerant
R-454B (HFO Blend)

Recent Adoption in Stationary Applications

Carrier Introduces Puron Advance™: The Next
Generation Refrigerant for Ducted Residential, Light
HFO Blend R-454B Chosen in Select Commercial Products in North America

INDIANAPOLIS - Dec. 19, 2018

i ditioning & H P Equi
AI r Co n lt I o n I ng e at u m p q u I p m e nt Carrier, in collaboration with The Chemours Company, will offer Puron Advance (R-4548) to meest UN Montreal Protocol

Kigali Amendment regulations

Data Sheet INSTALL CONFIDENOE.
Keeping with its long history of leading environmental responsibility, C

(] Selected by Ca rrier for NA Ducted Residential & offering the refrigerant of the future. A.f'ter e.xtensive tests and evalua.tic YORK® YLAA SCfO” Ch|"er

commercially as Puron Advance™, as its primary lower Global Warmin  with low-GWP R-454B

H H all of its ducted residential and light commercial packaged sclutions =

nght Com merCIaI PrOd UCtS’ a n nou nced offered in these Carrier products beginning in 2023, is expacted to sur

regulations. Carrier will select the best-suited refrigerant for othear appl

Decem ber 2018 business, a world leader in high-technology heating, air-conditioning a

leading global provider of innovative HVAC, refrigeration, fire, security
of United Technologies Corp. (NYSE: UTX).

Leading the transition to the next genera~
tion of low-GWP refrigerants

Johnson Cantrols continues to take a leadership role
in the transition to the next generation of low global
warming potential (GWP) refr gcmn(s with the an-
nouncement of R-454B available on the YLAA scroll
chiller platform from 190 to 520 kW cooling capacity,

The YORK® YLAA air-cooled chiller Is an environ-
mental leader delivering outstanding efficiency for all
air-conditioning applications, YLAA chillers are self=
contained cooling solutions that are light-weight and
compact for convenient installation and have a wi

* Selected by Johnson Controls for YORK® YLAA

Sc rol I Ch i I Ie r in Eu ro pe a n nou nced Octo ber who will produce and distribute the new refrigerant in North America. L“;L‘Ei:!;i;‘:.:‘.,?;",;:::”E:?r:““"“““n‘m
) Puron Advance refrigerant was selected as the best solution to minimi BTl o LU
2018 improving performance, safety, and longevity, based on the United Na7  apout p-4548 refrigerant Why adopt the R-45487
down plan for HFCs. Carrier has worked closely with regulators and red s o e s st :.uw.-ouwwmmmfn an
regulations that will help ensure the safe use of R-454E. m:":.‘:‘."m‘:‘::‘.fm?:f;;“;:“:'.“:"p;’.“ oS
B0g performance without major modifications 1o the equipment

Carrier has besn working with The Chemours Company, a global leade

dosgn. While 4l commercially viable replacements for R-410A
M . . . . - - laswifed as armmabie, R-4548 lower locity
Carrier is committed to the environment by providing efficient, respor. SlEE e ey b o RRAE
Classiticaon of AL

Puron Advance refrigarant is the next logical step in the evolution of o
Residential HVAC, Carrier. "We carefully studied all alternatives and ch
environmental impact for this product category. Innovation and tachnd
continue to lead the way with the evolution of refrigerants of the future
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Thank you!

The information set forth herein is furnished free of charge and based on technical data that Chemours believes to be reliable. It is intended for use by persons having
technical skill, at their own risk. Since conditions of use are outside our control, we make no warranties, expressed or implied and assume no liability in connection
with any use of this information. Nothing herein is to be taken as a license to operate under, or a recommendation to infringe any patents or patent applications.
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